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QUESTION 1

(a)

(b)

(c)

(d)

Define the following terms from the Born-Haber cycle and state whether each is
endothermic or exothermic:

(i) Lattice enthalpy change
(3)

(3)

Calculate the lattice enthalpy change (AHL) of cesium chloride using the following
data:

(i)  Dissociation enthalpy change

Cs(s) —» Cs(g) AHs = +79.9 kd/mol
Cs(g) —» Cs*(g) + e- AH = +374.1 kJ/mol
Cl2(g) —» 2Cl(g) AHp = +241.8 kJ/mol
Cl{g) + e~ —— CI(g) AHg . = -397.9 kJ/mol
Cs(s) + 1/2Clo{g) ——» CsCls) AHr = -623.0 kJ/imol

(3)
Draw Lewis-dot structures for the following molecules. Indicate the shapes resulting
from the distribution of bond pair electrons and all electron pairs, and predict the
hybrid orbitals used by the central atom and the bond angles for each case,

{i)  NO:F (the NO bonds are equivalent)

(5)
(i) AsCls
(5)
(i) PbhO2
(5)
Name the seven crystal systems in solids.
(7}
[31]

QUESTION 2

(a)

B

The weakest intermolecular forces that exist are the Van-der Waals type. Describe

these forces and in your answers include examples of molecules with these forces.
(12)

Name the industrial process used to produce NaCQOs. Use balanced equations to

describe this process and give one use of NayCOs.
(12)



(c)

(b)

(c)

(d)

Devise a chemical method for separating a solution containing KNO3 and Ba(NOs),
to give two solutions/compounds each containing only one of the metal ions.
Describe how you would identify the metal ions.

(7}
[31]
QUESTION 3
(a) Give two reactions, one for the laboratory production and the other for the

confirmation of hydrogen gas.

4)

On treatment with cold water, an alkaline-earth metal (A) reacted vigorously,
liberating a colourless, odourless gas (B) and solution (C). Lithium metal reacted
with (B) yielding a solid product (D), which effervesced when mixed with water to
give a strongly basic solution (E). When carbon dioxide was bubbled through
solution (C), an initial white precipitate (F) was formed, which dissolved forming
solution (G) when more carbon dioxide was added. Precipitate (F) effervesced when
moistened with conc. HCI, and gave an apple-green colour to a Bunsen burner
flame. Identify substances (A) to (G).

(7)

Complete and balance the following chemical reactions you conducted in your
practical experiments:

() Pb(s) + HNOsag) A

(i)  NH:Cl(s) + NaOH(aq) _A )

(2)
(2)
(2)
(2)
What is the natural main source of aluminium metal? Use balanced equations to

describe the Bayer-Hall-Heroult process for the extraction of aluminium. What are
the two functions of cryolite in the process?

(i) SOs*(ag) + H0 + I(agq) A

(iv) MnOz(s) + HCl(aq) _A ,

(12)
[31]

QUESTION 4

(a)

Describe the inert-pair effect as observed in group 14 elements: Ga, In and TI.

(4)



(&)

(c)

(a)

(b)

®

Consider the two comon allotropes of C and contrast them under the following

headings:

(i)  Allotrope names

(2)
(5)

(i) Bonding and crystal structure

Describe, including equations, how you would produce and confirm the following
gases in the laboratory:

() CO;
(3)
(i) NH;
(3)
(i) SO,
(3)
[20]
QUESTION 5

Use balanced equations to describe the process for manufacturing nitric acid. Name
this process.
(8)

Show with two balanced equations that SO, and SOjs are acid anhydrides of a weak
acid and strong acid, respectively. Name the two acids.
(4)

Show with an equation the disproportionation reaction of Cl, in water. The products
are a weak acid and a strong acid, name the two acids.
(4)

Name and describe the process for the preparation of chlorine gas from a melt of
sodium chloride.

. (5)

[21]
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